Functional characterization of CDX2 during bovine preimplantation development in vitro.
Placental defects are common in bovine embryos produced using assisted reproductive techniques. A proper understanding of the events leading to inner cell mass (ICM) and trophectoderm (TE) specification could help identify the origins of such developmental failures. We focused on caudal-type homeobox transcription factor 2 (CDX2) since it has a specific role during TE differentiation in mouse embryos. Of all the preimplantation stages analyzed, CDX2 protein was present only at the blastocyst stage. To further understand the roles of CDX2 during bovine development, we depleted CDX2 mRNA; despite a significant loss of detectable protein, embryos were able to form blastocysts at the same rate as controls. Embryos lacking CDX2 did not show abnormalities in the number of TE, ICM, or total cells in the blastocyst. Expression of the developmentally important genes SOX2, POU5F1, and NANOG, or TE markers such as IFN-T and KRT18 were not affected by the reduction in CDX2 levels, nor was the localization of SOX2 and POU5F1 protein. Using a functional barrier assay, we observed that the TE epithelial layer of embryos lacking CDX2 had lost its integrity. Our results thus indicate that CDX2 is not required for TE formation during bovine development; nevertheless, it is necessary for maintaining TE integrity.